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7KH SRODUL]DWLRQ FXUYH PHWKRG LV XVHG WR DVVHVV WKH VWDWXV RI WKH )& DQG WR VHOHFW WKH RSWLPXP FRQGLWLRQV RI








RI HOHFWURFKHPLFDO UHDFWLRQ2KP ORVVHV LQ WKH )& WKH OLPLWDWLRQV DVVRFLDWHGZLWK GLIIXVLRQ SURFHVVHV RI FKDUJH
WUDQVIHUDQGWKHGRXEOHOD\HUFDSDFLWDQFH>@


































7KH PRVW LPSRUWDQW RQHV LQFOXGH D SDXVH LQ IXHO FHOOV¶ RSHUDWLRQ RU H[FUHWLRQ IURP WKH RSHUDWLQJ PRGH WKH
SHUWXUEDWLRQRIIXQFWLRQLQJRIWKHHOHPHQWRUSXUFKDVLQJH[SHQVLYHHTXLSPHQW
(OLPLQDWLRQRIWKHVHOLPLWDWLRQVEHFRPHVSRVVLEOHLIDGLIIHUHQWEDVLVIRUUREXVWQHVVFKHFNFRXOGEHSURSRVHG7KLV
VXJJHVWHGGLDJQRVWLF V\VWHP LVEDVHGRQSURSHUWLHVRI WKH IXHOFHOO¶VHOHFWULFDOQRLVH ,W DVVHVVHV WKHSRVVLELOLW\RI





QRLVHGLDJQRVWLFV DUH WKHGLIILFXOW\RIPHDVXULQJYHU\ZHDNQRLVH VLJQDOV DQGRI ILQGLQJ WKHRSWLPDO FULWHULRQ IRU
DVVHVVLQJWKHWHFKQLFDOFRQGLWLRQRIWKHREMHFW
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/RFDOL]DWLRQ±WKHIXQFWLRQPXVWWDNHDILQLWHLQWHUYDORQWKHWLPHD[LVDQGLWV)RXULHUWUDQVIRUPLQWKHIUHTXHQF\
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 
:DYHOHWWUDQVIRUPKDVWKHFRPELQHGLQIRUPDWLRQRIWKHDQDO\]LQJVLJQDO  S t DQGRIWKHPRWKHUZDYHOHW\b±
VKLIWRIIXQFWLRQ\SURSRUWLRQDOWRWLPH a ±VFDOHDVVRFLDWHGZLWKIUHTXHQF\&:7KDVUHGXQGDQWLQIRUPDWLRQEXWLW
LVDGYDQWDJHRIZDYHOHWWUDQVIRUP
&:7DOORZV DQDO\]LQJ WKH VLJQDO DW GLIIHUHQW VFDOHVZLWK WKH OHYHO RI GHWDLO LQKHUHQW WR D JLYHQ VFDOH:LWK
LQFUHDVLQJVFDOH a WKHIUHTXHQF\UHVROXWLRQLQFUHDVHVDQGWLPHUHVROXWLRQGHFUHDVHVDQGZLWKDGHFUHDVHRIWKLV
SDUDPHWHU WKHIUHTXHQF\UHVROXWLRQGHFUHDVHVDQG WKH WLPH WKDWFRUUHVSRQGVFRPSRQHQWVRI WKHVLJQDO LQFUHDVHV
>±@
)RU VLJQDO SURFHVVLQJ WKHGLVFUHHWZDYHOHW WUDQVIRUP ':7 LVXVHG LQRUGHU WRGHWHFW VLJQDO WUHQG LQ FDVHRI
K\GURJHQIXHOFHOOHOHFWULFIOXFWXDWLRQ7KLVZDYHOHWWUDQVIRUPLVEDVHGRQPXOWLUHVROXWLRQDQDO\VLV05$>@DQG
DOORZVSUHVHQWLQJWKHVLJQDODVDFRPELQDWLRQRILWVVXFFHVVLYHDSSUR[LPDWLRQV
2QHRI WKHPDLQDVSHFWV LV D VFDOLQJHTXDWLRQ DOORZLQJDSSUR[LPDWLRQSURFHVVDQG LWV VROXWLRQDUH UHIHUUHGDV
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 
,QWKHGLVFUHWHZDYHOHWWUDQVIRUPWKHGHFRPSRVLWLRQRIWKHVLJQDORQWKHDSSUR[LPDWLQJFRHIILFLHQWVLVSHUIRUPHG
XVLQJORZIUHTXHQF\ILOWHULQJDQGWKHGHWDLOLQJFRHIILFLHQWVKLJKIUHTXHQF\ILOWHULQJ7KHDSSUR[LPDWLQJFRHIILFLHQWV















x 'HFRPSRVLWLRQRIWKHVLJQDO FCV RQWKHDSSUR[LPDWLRQDQGGHWDLOLQJFRHIILFLHQWVE\GLUHFW':7LQWKHEDVLVRI
RUWKRJRQDOZDYHOHWVIROORZHGE\]HURLQJDSSUR[LPDWLQJFRHIILFLHQWVWRUHPRYHWUHQGVLJQDO
x 6LJQDOUHFRQVWUXFWLRQZLWKGHWDLOLQJFRHIILFLHQWVE\UHYHUVH':7
x 9LVXDOL]DWLRQWKHVXPRIZDYHOHWFRHIILFLHQW   
a
W a b¦ RQWKHVFDOHV
x 7KUHVKROGLQJ RI ZDYHOHW FRHIILFLHQWV GHWHUPLQDWLRQ RI WKH YDOXHV RI WKH ZDYHOHW FRHIILFLHQWV IRU WKH QRUPDO
RSHUDWLRQRIIXHOFHOOVFRPSDULVRQWKHZDYHOHWFRHIILFLHQWVZLWKQRPLQDO

7KHGHWHUPLQLQJSDUDPHWHURI WKHZDYHOHW WUDQVIRUPLV WKHFKRLFHRIRSWLPDOPRWKHUZDYHOHW,Q WKLVZRUNZH
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FRQVLGHUHGRUWKRJRQDOGLVFUHWHZDYHOHW'DXEHFKLHVIDPLO\,QWKLVFDVHZDYHOHWEDVLVLVVHWXVLQJLWHUDWLYHDOJRULWKP
ZLWKVFDOLQJDQGRIIVHWRIWKHVLQJOHIXQFWLRQ,I\RXVHOHFWDZDYHOHWZLWKDVLJQLILFDQWQXPEHURIYDQLVKLQJPRPHQWV






































VKRUWWHUP UHGXFWLRQSRWHQWLDO IXHO FHOOV )LJG6LPLODU HIIHFWVZHUHREVHUYHG LQFDVHVRIH[SHULPHQWDO
REVHUYDWLRQV $V LQ SUHYLRXV FDVHV WKH VKDUS LQFUHDVH LQ WKH ZDYHOHW FRHIILFLHQWV FDQ GHWHFW H[FHVV PRLVWHQLQJ







RI PRLVWXUL]LQJ WR LQGLFDWH UREXVWHQHVV RI IXHO FHOOV 7KHPDLQ LPSOLFDWLRQV LQ SUDFWLFH DUH FRQILUPDWLRQ RI WKLV
VXJJHVWLRQRQH[SHULPHQWDOGDWDRI3()0&DQGSURRI WKDWZDYHOHW WUDQVIRUPDOORZVKLJKHUTXDOLW\RI UREXVWQHVV
GLDJQRVWLFVDWHDUO\VWDJHRSHUDWLRQLQFDVHRSHUDWLRQDOSURFHVVFDQQRWEHVWRSSHG
7KHSUDFWLFHRULHQWHGDGYDQWDJHRIWKHVXJJHVWHGPHWKRGLVWKHSRVVLELOLW\WRGLDJQRVH)&ZLWKRXWDEQRUPDOLW\IXHO
HOHPHQW PRGH RSHUDWLRQ 7KH FKDQJHV FDQ EH REVHUYHG LQ LPPHGLDWH UHVSRQVH RI WKH ZDYHOHW FRHIILFLHQWV WKDW






3URWRQ ([FKDQJH 0HPEUDQH )XHO &HOOV DV WKH PDLQ VRXUFH RI HQHUJ\ $QRWKHU SUDFWLFDO LPSOHPHQWDWLRQ LV WKH
QHFHVVLW\WRDGDSWUHJXODWLRQSROLFLHVLQRUGHUWRHQVXUHXVHRIDGHTXDWHGLDJQRVWLFVZLWKLQWKHSURFHVVHVRIIXHOFHOOV
XVHLQHQHUJ\SURGXFWLRQ
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